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INTRODUCTION 



\ % ;__ '. These instructional techniques we\e developed gpt those 
industrial ^du^atioh^^tud^nts^ who demonstrate rieedJ for additional 
^instruction in 6he' areas of reading > yriti fl^ m a th, v erba J anj 
— H**T???™^^ — 
teachers* urit Jj a particular emphasis u£>bn Reaching a Basic skill 
while retaining a ma jor' focus on the subject areas of afto> fcrbbds, 
jnetals, electronics,, and drafting. 



^Bach of these instructional techniques were written, using 
the same format and with guidance from an expert in the areas 
of reading, writing, math, verbal and visual communication* 



Jn order to heip^you identify those students wild require 
additional help with the basic skills, a simple easy-to-use 
BASIC S KILLS CHECKLIST is provided with each subject. area module. 
This Basics Skills Checklist will enable you as the . Industrial 
Education Teacher to better identify those students in your classes 
who require additional help in the basic skills.' , 

■ - ,. ; - ^ : , * \ i> : ' ' ' - : : ■ ■ ; ; ■ \[ 

* Additionally, a BASIC SKIL LS VERIFICATION ?ORAf is provided Z ^T 
which will enable yop to abk your school 's reading resource 
teacher , b et s^i c skills teacher, ma th^T^ source teacher, Hart Bill 
Conferencing teacher; or grade counselors, to verify your 
identification and provide you with help in the instruction of 
the basic skill*.. * I ^ 



You may wish to use these techniques instruction for your 
entire' class , or as a take-home ,_ parent-Involvement assignment • 
They may also £e used in your school's 'reading or math lab or in 
conjunction with your school 9 s basic skills instructional programs 

. . ■ ' - - : r"" • ■ ' y 

febese instructional i techniques are successlfol because your 
students are fbTe^tp relate reading, writing, math, verbal and 
visual communication to their own industrial education classes. — 
When your students : svcceed , they feel good about ^themselves , - 
g 004 ^ about their- schools , and good about iheir r future. % 
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CONFjbEN ¥±AL Grade * . Class _J 

' -v Date - , * ' , _ . 

BASIC SKILLS CHECKLIST (WOODWORKING) 

The following is a list of the bafiic skills (reading, writing, math, verbal and visual 



commun ication) that vhe s tuSent should demonstrate an ability in for the purpose of 
employment or advahceostraining in the woodworking trades: ; 

1 *0 Verba 1 Communi ca trgjT : fhe student needs additional instruction in verbal 
communication if any of the items below -are checked jVO* 

' ^.1 Yes the student understands verbal instructions given by the teacher . x 

No - Example : Does the student use the guards on the circular saw 

after being Instructed to do so by the teacher? • '■ ' 

1*2 Yes The student asks questions about verbal instructions or infor- 



mation 'not understood . 

/ - 



No 



Example : Does the student ask questions about the operation of 
a machine when it appears thai the verbal instructions were not 
understood? , 



- '1.3 \ Yes The student is able to relay simple verBal instructions to 

-*\ another student. 



No 



Example : Is the student able to tell another studentStfw^ proper 
procedure for setting up a dado head oh' the circular saw after 
they have learned how to. perform the operation efficiently? 

1.4" Yes S ne student; is able to verbally communicate with the teacher 

> . and other students. , > -. . 



No 



—7 Example : When a student wants permission to perform a certain 
operation on a machine, is the student able to make the teacher 
, * understand his/her request? 

2.0 Writings The studeht T needs additional instruction in writing if any of the 
i' items below t are checked NO: ^ } 

_ 2.1 Yes *j The student— is able to write basic instructions td> self and 

* » others. c— • 



No 



• .. . . _ '■_ . " " _ • * 

, Example : If a student heeds to remember a sequence of tasks to 

be Performed, can the student write them in order after being 
v toirf the ta,sks by the teacher? * 

.2.2* Yes .. The student is able to write the answers to questions* 

\ N° / Example: After a student has demonstrated that they can answer 
questions orally, c&n they write the answers on paper? 

3.0 Reading : The student needs additional instruction in reading if any bf the 
items below are checked * NO : . _ T ~- ■ 

3*1 K Yes the student is able to read anlSt understand job related materials . 



• N° Example :\ Is the student able td~ read and understand safety, 

i „ rules- 4^ warnings {including the shop s&ffety test)} job 
; applica&diis , -job orders, and operating infractions tor 
j machines? 

y 3.2 Yes ^The stment is able' to follow diepjby step procedures listed 

' - ^ on instrqctionai/job sheets. I % 



— -^t Wo — . - — Example? — fs-tne-stfc.dent- aitf e-to-fer form-tasks— in^a-gequence— — 

after being given a demonstration Land procedure sheet td follow? 

4.0 Math : The student needs additional instruction in math if any of the items- 
below are ch&cked NO : • \ ; 

^3.1 res The student is able to read a rule to increments of 1/16 th in. 

\ No - Example : Is the student able to pass a. test which involves 

^reading a rule? or is the student, as observed by the teacher, 
~. able to make accurate measurements during layout work? 

4.2 Yes the student is able to calculate the amount df material needed 

to manufacture an item. 

\tfp*t ' Example: Is\ the student able to calculate the amount of wood. 

— ; ; — needed for the front, back, and two & ides of a drawer to be 
.. ~ constructed? • ^^t. 

* 4.3 Yes The student liable to calculate board feet. 

No Example : Given the dimensions of a piece of lumber, i£ the 

student able to apply the board feet formula to obtain a 

' solution? . ' .'• 3 

i ' i - 

4.4 Yes The students can add and subtract fractions. 9 

No -.. Exampl e :Ui ven the sizes of hi ad js arid- chipper s on a dado set, 
is the student ..able to add or subtract the number of chipper s 
\ % • needed for a specific width of cut? j : ' 



5.0 Visual Communication: The student* needs -ertditiori&l instruction in visual 

he 



communication if any of the items below are chjacj^d NO : 
5.1 res " — 



— The -student can understand working drawings' and sketches. ** 

■ -J-J£. . '.: ' ~ + ~ ~ 

No Example : Can a student wi th necessary woodworking skills 

■' . ■ construct a simple project from sketch or .drawing provided 

by the teacher? . * . " 

^=~^^- 1 S^2 J " -Yes ; The student can^cdMunicate to self and 'others with siinple 
■ sketches or drawings. / • 

No ' Example : Is the student able to draw or sketch an item they ' 

wish to construct? ~~ 

- • ; ' r' , : • • \ ■ ' ; 1 

Identification made by: . •■ , ■ ; Date ■ — 
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&ASIC SKILLS VERIFICATION FORM 



Student 
poacher 



Male 



Class 



Female 



-Grade Lejel- 

Date -z - 



The Basic Skills^heck List (attaohed) for 'the above student indicates, a need for 
instructional a& si stance in* the basic skills (reading writing, math, -verbal or 
visual communication). The following verification and recommendations are made: 



Lacks Readings Skills 



Lacks Verbal Communication Skills 



_Lacks Writing Skills 



Lacks Visual Communication 



_Lacks MathematicaJL Skills 



Recent Test Scores; 



Test 



FOR VERIFICATION 



Y 



Score 



Date 



a 



Other Verification Methods: 



■ X 

«*5 ;i 



RECOMMENDA TlONS 
The following instructional assistance is recommended: 



Verification & Recommendations Made By: 



Date: 



Title: 



FOLLOW VP 



Action Takerii 
.Results: 



Qualified for advanced training 



^Qualified for employment in the trade 



Other 



Certified by: 



-Date: 



Teacher 



9 

ERLC 



: P-age 4 

• ■ * 



ERIC 



THE "RULER - THE MOST IMPORTANT .TOOL 



IN WOODWORKING 



(Reading , a . Ruler) ' * 



Woods Math 1 



J 

' vi 



/ 
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THE-RULER = THE MOST -IMPORTANT TOOL IN WOODWORKING 

,j . i. - ' -■ - — — '• 

Teacher Materials: • 



r 



li Concepts of- Technique: 

—< 



ai What SKILL will this technique teach? . 

This technique will teach the woodworking student the" 
skills required to use a ^common ruler. 

b . What student learning problem(s) prompted the development 
' of this technique? 

Many students are unable to read a t^ler when they- enjter 
a high school Woodshop . '"- '< !T: 



2. Teacher INSTRUCTIONS for the use of this technique: 

a.; Give a simple test on how to read a ruler. Ruler Test I 
i$ included in this technique. . 



b . For those' students who have difficulty reading the >rtller , 
assign .them the parent involvement technique for use ill 
i - the home. 

1 r • - : , ' \ ■ • r 

■ x ■ - ;. : • : - . t 

' m \ * • .* 

5. ' Suggested Related Activities: ' • . , 



\ ■ 



After the student has completed this .technique, you can have 
them 'use a rliler to measure several objects 0 found in your \ . 
classroom. \ ■;* \ - 4 



S 



M 



THE RULER - JHE MOST IMPORTANT TOOL IN WOODWORKING _ 



Student Materials; 



"5 



i; . Stude nt INSTRUCTIONS ; . \ ; - \ — ' 

a. In any woodshqp the ruler is the^most tmportSrit . tool ; 
You will need ^terJknow how to make accurate measurements 
in order to build alt of your projects. It will^even be 
necessary to use the ruler to set up "the machines you 

. will bp using. A mistake, i)ci measuring can cost you both 
time and materials . Thife technique will helj^ you learn, 
how to read a ruler . - " ^ V : •. 

b. Study the Information Handout with your parent- -V 
Vc. Have your parent give you Ruler test II. v > 

d. • Have him/her check your answers when you are done. 

1. If you answered all gi the' gue'st ions correctly , iiaV^ 
him/her sign the bgt torn of the sheet. Return this 
page to the teacher. \ 

" 2. If you. tnissed some of the problems preview the roller 

sheet again With your parent,. Then take Test HI. 
Have your parent sign the sheet. Return this page •, 
to the teacher., v." 



r 



2, Student ASSI GN MENT: : 

1 ' ; - «. -• — 

Your assignment is found on .'STUDENT PAGES 2 - 5. 



3. Extra Things That Ygu Can Do: 



After you. complete this technique , your teacher will have you 
measure : several ob j ects found in the classroom. This additional 
practice' in using the ruler will help prevent a cos/tly mistake 
on your, project. / . - ». , . ' 



Student Page 1 
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INFORMATION HANDOUT 



THE RULER -THE MOST IMP ORTANT TO OL IN WOODWORKING 



In order to reinforce the instruction that the teacher 
class we would like you to take a few minutes to 4 ~ 
read a ruler with your son or daughter. ^ 



-2 



gives in 
how to 




A 

8 

JL 4. ^_^S jo 
re ' re /6 it ie 



4 BOTH RULERS HAVE 
o BEEN ENLARGED! 



16 16 /6 



i f t I T ? I" l T *T JT j, 5 

Tlti llTlflfitlT 'f f 'fi H'fi 

1 1 1 ii 1 1 II 1 1 1 in hi ii 1 1 ii 



4 



1 

a 



A. 8 4- 



7 
f 
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RULER TEST III 



Write the correct measurement on the lines provided to the left; 

s" 



x 

-3. 



JL 

5 



7 



7 

8 

„ 

id 

n_ 

12 

13 

15__ 

16____ 

17 ___ 

18. 

19^ 

20 
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Parent ' s Signature 




/6 



/3- 



•13 



W — I 



!|J|l|i|l|lll|l|l|l|l|!|l|l 



TTW 



/7 — 



' —21 - 

^ 2p - — — H 
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CALCULATING THE GREATEST NUMBER OF CUTS 
FROM HARDBOARD 1 

.(Multiplication & Division of Whole Numbers) 



CALCULATING THE GREATEST NUMBER OF CUTS 



J 



FROM HARDBOARD 



Teacher Materials: * < 

1. Concepts of. Technique: 

a; What SKILL will this technique teach? 

This, technique will teach multiplication and division . ' 
of whole numbers. " ■ » 

_ _ _ _i ._■__■.» ■ _ ■ j 

What student learning problem(st) prompted the development 
of this technique? ' 

Students often have trouble getting the greatest number 
of cuts or pieces from a sheet of. hardboard. Because hard- 
board is expensive , it'is important that they learn to plan 
their cuts. This knowledge .will reduce the amount of i/aste 
.and lower the cost of a student's project. ;;' 



T£a£her INSTRUCTIONS for the use of this technique: 

\ ' ~ . . ' . - - ; ' 

a> Give your regular presentation on how to calculate, the. 
maximum number of usable cuts from a piece of hardboard. 

b . , Be sure to point out that hardboard , unlike real wood 

or paneling, does riot have a grain pattern. Therefore * 
cuts can be. made by laying the pattern either vertically * 
or horizontally to get the most. pieces. 

c . Give all the students a test on calculating the number of 
drawer bottoms or dust panels that can be cut from a certain 
size sheet of hardboard, 

d. Identify those students who have difficulty understanding 
this concept and assign them this technique. K 

Suggested Related Activities: - ^\ 




After explaining the difference betwee$ real* wood and hardboard 
have the students calculate the cuts from a sheet of plywood T 



• ; CALCULATING THE GREATEST NUMBER* OF CUTS 
' ' ' • " FROM HARDBOARD ' .. 

• * . . - *■ ■■ w ' ~ ' 

Student Materials.: - ^ - : " - : . 
i s Student INSTRUCTIONS : ^ : 5 \ 

a: Learning how to calculate the greatest ntSer of cuts or 
1 "pieces that you can get from a sheet of hardboard is 

important since* hardboard is expensive. This handout 
. will help you learn how'to plan your cuts. , This knowledge 
- '. v ... will reduce "the amount of hardboard that you waste and * 
• ^ lower' the cost of your projects. 

■ ^ • '•'»•.'... * ' % - 

b. ^ Study ttie INFORMATION -HANDOUT.. . • ■■ ' ■ 

c. Complete the Exercise on Calculating the Greatest Number ' 
of Cuts from Hardboard . fi . 4 ; 

When you have answered all of^the questions return your 
paper to the teacher to be. checked. . . • :■ " 

If you are unable to complete the exercise you may take 
. ~- it home and ask "one of your parents for help. 

f. ' If you still Want more help ask the teacher. 

g\ All ; papers must b^- returned to the.. teacher . 

2. - Student AS SIGNMENT : . ' ,, 4 dm>v .^1%;', • \, M' - V 



T ~ 



Your' assignment. is found on STUDENT PAGES 2-4. 



3. Extra Things That You Can Pol 

Try finding: the smallest size sheet of hardboard that would be 
required to make the drawer bottoms in a project that is under 
construction in your class. 

. ■ ' ''^ s %<^:V^h;-M >'v^-. ' *.' ■■ ■ :• • />;;'». ■; - 
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• ' _ INFORMATION HANPOUT- . 
CALCULATING THE GREATEST NUMBER OF. CUTS 
'! \ \ FROM HARDBOARD . 



Ebllbw the steps shown in- the sample below wjheh you want to : 
determine- the. greatest number of drawer bottoms or dust panels 
that can be cut from a sheet of hardboard. 

Remember that hardboard does* not have any grain pattern. This 
means that you can make your pieces go any direction on the sheet 

" '* _■ — 

Don't forget %bat the saw (kerf), loss is 1/8 inch per. cut. If 
/you try to cut four 12 incli^pleces from a 48 inch sheet the last 
piece *will be 3/8 inch small. 



SAMPLE PROBLEM: 



You need to cut 20" x 30". hardboard panels. - :_ - 

How many, pieces can jou cut from a standard. 48" x 96" sheet of 
hardboard? 

METHOD #1 

You can use a pencil or chalk to draw on. the hardboard; This will 
let you see how piahy pieces you get 

LAYOUT "A" 




LAYOUT "B" 

96" 



4 














,30":..' 30" \ 30" ; io"^ io" ' zo" ; t u 

As you can,; see , layout "A" givers you 6 panel^sTv/hile layout "B" 
gives you onLy 4 panels . This shpws you why it pays to plan your 

The problem with drawing directly on your hardboard is_that after 
several tries your sheet will be covered with lines . This could 
cause, you to make a costly mistake. This method is also very 
time' consutning. 

There is a much better way of calculating the greatest number 65 
cuts from a. sheet of .hardboard . This method is shown on the next 
page. ..." [* " ••• '.. " y. 

■> - v '. ■ Student Page -2 . . ■ ■ . ' 



CALCULATING THE GREATEST NUMBER OF CUTS 
FROM HARDBDARD 



PROBLEM: 



,Jdu ne£d to cut 20 M x 30" hardboard panfels. How many pieces can 
y^pu cuf from a standard 48" x "96" sheet of hardboard? * 



. METHOD- #2 

• ■ ■ x - ■ 

In this method you do not h&ed to draw any lines on your sheet 
of hardboard. 4 A. . 

To use* this method you need to follow these steps: 

i a. How^many times will 20" go into 48"? 

(Forget about any remainder) 

How many times will 30" go into 96"? 

Now multiply' 2 x 3 = 6 pieces 



Answer * 2 
Answer - 3 



Answer =1 
Answer = "4 



b . How marly "times will 30" go "into 48"? 
How many, times will 20" go into 96"? 
Now multiply 1x4 = 4 pieces . i - •>■ 

This shows that pattern "A" would give you the most pieces. 
. A simple way of writirig Method #2 is shown below. 



,48" 
_20" 
2 



x 



96' 



30" 

• 3 



(size of sheet) 

(divided by) 
( s i z e of ° p ane Is) 
- (equals) 
' 6 pieces 



48" 
30" 

i 



x 



96" 
20" 

4 



4 pieces 
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CALCULATING THE GREATEST jjjUf gElt-OF CUTS 
FROM HARDBOARD ^ 



EXERCISE: • < . 

**" . . \- .. ..' ■ . * * ' . ' 

Allow 1/8 inch .loss 'per saw > cut . 
You are using hardboard 1 so grain pattern does hot matter, 
Please show your work. 



ANSWERS i 
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1. You need 30" x 40" panels. , ^ 

How many can be cut from a 4.8" x 96" sheet? 



2. You neec^ 20" x 25" panels. _ 

How many can be cut from a 48" x 96" sheet? 

- ■ ■ : ■ - - • f i . ■; 



3. You need 15" x 30" panels. , . 

How many can be cut from a 35" x. 80" sheet? 



? ikV 



_4. Yiju need 18" x 25" panels. 
- How many can be cut from a. 40" x 84)" sheet? 



5. You need 10" x 15" panels. . 

How many can be cut from a 40" x 80" sheet? 



6 . You need 15" x 24" panels . 

How many can be cut from a 45" x 72" sheet? 

\ ■ > . - 



Student Page 
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, HOW JO CALCULATE FRAME LENGTH IN CABINET MAKING • * ^. . v 

Teacher Materials; _ .>' •' '< .■ v A 

Vj. . 'CbNtEPjs of . Technique ; t . ' • ' ' .. •• . » ; ; V 

.a. What SKILL will this technique teach? . i: ,j 

* * ■_ ' . _ •• . ■ 

This technique will tetacti the skill of addition and * 
subtraction of whole numbers and fractions . ; - . .. , ; 

V K : , • h: - ■ "M -X: : i,..PLi- : 

b. Wffat student learning problem(s) prompted the development 
0 of this technique? • ' • . . . :•; 

'-•/ Students usually have a problem calculating • frame lengths , t 
i because of the extra length needed for the joints. v *:z 



2. Teacher INSTRUCTIONS for the use of this technique; 

"... ■ v. ::. ^ : - • .. :"- f ' ■.<:. 



'a. Make a presentation on hoft to c alc ulate the lengths 

of boards fdir. panel and frame construction. 

.. ' : • ; >v ■ * . .. iS *■ . 

b. Give all "Q>£ your students the test' on figuring frame 
lengths. (The test vis included in* this technique):. 



c . 



For those students that have problems "with this >bre~test , 
you can assign th6m this Parent Involvement Technique. 



Reminder: Be sure to di^cu^s, how to add* 'and subtract like 
arid unlike fractions*. x v , : . . - 

3, Suggested Related Activities: - . ■" ; '"■ >-'; v I 

■j Have the s tudents f igure the lengths of* the * frames and the j;; — / 
~. i length arid; width of the* panels for the project that 'they • 
- are going- to make. . # *; , ' \ *' / 

* - -S - 

_ " . • ( 



• . 3.1 
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HOW TO CALCULATE FRAME LENGTH IN CABINET MAKING 

STUDENT MATEjRIALS- r ' ; "|§ •** ; > 

1.' Student INSTRUCTIONS: 



a£ ' make a cabinet wi/feh panel ant frame construction you~ 
4 \ must^be able to ca|fculat£ the lengths of the board that 
/'. are Required fbr t$^\ frame v This exercise will help-you 

'■' \ r l^arn to calculstte^Shese lengths. 

b. : .Take this paper home and asjk/cme of your parents to^ help 

you leansj^w to calculate, frame lengths. 

c. .Study the Ifl^^ the sample problem. 

d. With > the help bfJSohe of your parents, complete the 
Exercise oh Galcmatihg Frame 



e. Wh'etV you have s^swered all of the questions have your 
parent sign your ;paper and return it to the teacher to 

be checked/ 4 ^ j ■ \ 



2. Student ASSIGNMENT: j 

; 't-r:.^'. ~_ ■ j_ .!_ ' «*" 

Your assignment 'fis found on STUDENT PAGES 2-5- 

3. , Extf*a Things That You Can Do!' , : ; - 

Try finding the lengths of the -frames for the project you 
are going to make. r-^'-f , ' i: 



Student Page 1 o, 

_ : — _ . 4o 
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TEST 



HQW T9 CALCULATE^FRAME LENGTH IN CABINET MAKING 



Find the length §f each of the boards used in the: frames shown 
below. All of the dimensions are bri the ----- 



s . 



1) length A 

Length B 

' ~ j . j - 

2) Length A n 

Length B 
Length C 



3) Length A_ 
^ Length B 



4) Length 

Length B_ 
. .'Length C 



1 

.1 




■ 1— 
1 

i 










t 




>J 




i 




t 




; i: 9 





















L 




















■f 




t 








— i 


'£ 


i 










r 
i 
t 




. c 




i 
i 

j 


k 
k 


& 


T;f. 


B 






,'• -AH 


A 








6* 



T 



O 



.1 



T 



/5" 



4% . 



•t. : 























t 


j 


















— i 


fi 






r 

i 










i 

i 


























-4- 


















4 






mJ 





0 
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(iFORMAT I OM- HANDOUT . 
HOW TQ CALCULATE FRAME LENGTH IN CABINET MAKING 



In order to reinforce instruction that the teacher gives in ' 

class we would like you to- take a few minutes to review this math 
skill with your /son or daughter . , » « 

Today most" cabinets have doors that are made with . frame and panel 
construction. This eliminates some of the problems found when 
cabinet doors are made from solid wood. ,7, Solid wop4 tends to warp 
and change size with changes in the weafpir . Also, solid doors 
use more wood and they are very expensive ; 

Follow the steps shown^Eelbw in the SAMPLE problem*. They will- 
help you calculate the lengths of the pieces of wood used to make 
the frames for a door panel. V.i • a: 'f- ' - ; 

SAMPLE #1 T' • „ ' ' " ' . ' - 

1) Length A 30" ■ > 



Length B 7 X 



i. 



8 


• — * 




_: _ 

«— 


s 






B 


J 





30 " 



h 



Calculating the' length of board A is easy sinclf the length of A 
is - given as the * length of 2 the frame .. A = 30 inches . 

Finding the length of B is more difficult. B is not 10 inches, 
it does not go from end to end; 1G inches is the total width of 
the frame. To calculate t the t rug length of B you must first find 
the .distance between the two A pieces . A is 1 1/2 inches wide, 
so adding two sides gives you 3>inches (1 1/2" + 1 1/2" « 3"). 
Then 10" - 3" - 7". • .This 7 .inches is the distance between the 
two A sides. This is still riot the length of B. B extends 1/4" 
beyond each side of A. So ypti must add 7" +~l/4" + 1/4 H « 7 1/2". 
This means:* the totals length of frame B = 7 1/2 inches. 
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HOW TO CALCULATE FRAME LENGTH IN CABINET MAKING 



Sample problem #2 is similar to #1. In problems #3 and #4 notice 
that the ends extends* 3/8 ineji. 

The answers are gi^en for these samples* fry working them and 
see if you get the same answers. If you do, then go. on to the 
Exercise Page. . -^-^ 



PROBLEM #2 

it - — 



Length A Z\ 
Length B |4 " 
Length C 



Work problem here: - 



.SAMPLE PROBLEM #3 
Length A 32. " 

ii 

Length B 



it 



T 



■I J 



Work problem here i 



03 



SAMPLE PROBLEM #4. 

Length A 2.5" 

b i2 i 



Length C 



Work problem .here 



T" 



13 



4. 



T 



is* ' 



' i 


CO 


a 
1 










.V; 












t 




i 
i 


. .03 * 


1 
1 



9 
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EXERCISE 



HOW JO CALCULATE ERAME LENGTH IN CABINET MAKING 



This exercise is similar to the test that you took in class You 
are to find the length of each of the boards used in the frames 
shown below. All of the dimensions are on the^ drawings . These 
frames are the same type that you will be using when you build 
front door panels for your project. 

P-leaae have one of your parents help you work this exercise. 



PROBLEM #1 

Length A_ 

Length B . 



PROBLEM £2- 

Length A_ 

Length B 
Length C ' 

PROBLEM #3 
Length "A 
Length B 

Problem #4 

Length A 

Length B 

Length C 



A 



1 

I 

1, 




1 










CD vlw. 






t 




i 
i 




\ 

\ 



1 



-ml" 
JIT 



4P 



Parent's Signature 



3 



4 



to 



ft 







1 












Ik 








1 
I 


_» 


4 
1 
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HOW TO FIGURE BOARD FOOTAGE 

/ 

• /■ ; . . r 

(Multiplication & Division) 



HOW TO FIGURE BOARD FOOTAGE 

: • ■ > : . \ 

Teacher Materials: 



1. Concepts of Technique: .. 



a. What SKILL will this technique teach? ' - - : 

This technique will teach the skill of multiplication and 
division. 



b. What student learning problem(s) prompted the development 
^ of this technique? 

Students need to know how much their project will cost.. 
First they must learn how to find the amount of board feet 
necessary for their project. 



2. Teacher INSTRUCTIONS for the use.of this technique: 

a. Make your regular presentation on how to calculate board 
footage. Include a discussion on how to round off numbers* 

- " / • - : ' ' ■ ' ' , 

b. Give all your students the test on board footage. (The 
test is included in thi^ technique) . . : 

c. .For those students who haye problems with this pre*- test , V 
you can assign them the patetit;: involvement; tecliniqtt6. ^ : 

3. Suggested Related Activities; 

Have your students figure the total board feet required for 
their own projects . ' 
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HOW.-TO FIGURE BOARD FOOTAGE 



Student Materials: 




bent INSTRUCTIONS: 



^.^j time, you build a project you will need to estimate 
the amount of wood you will need before you start your j 
project. When you buy your wood you will need to accurately 
figure the board footage so you can determine the cost of 
your wood. ' / 

b. Take this Board. footage question sheet hO^Eand ask your 
parent (s) to help you learn how to figure board footage . 

c. Study the INFORMATION HANDOUT. . * 

d. With the help of your parents answer the questions on the 
Exercise Page. Have brie of your parents sign the question 
sheet showing that they have helped you learn how to figure 
board footage . 

e. Return the Exercise Page and all of your work sheets to the 
teacher. ^ 



Z. Student ASSIGNMENT ; 

Your assignment is found on STUDENT PAGES 2~U. 

■i « * « 

3. Extra Things That You Can Do: 



Try to find the number of board feet in the project you are 
working on . • - ' *: 
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Find tfie .board £e.e £v;$ft^<s&im ''of. these problems . 

Be sure: to change all diMnsions to inO^e's*^ 3 ^ 

If the length is in f ee #by .may < want to" use 
FORMULA and divide by .12. . See toxmulalbeldw. 



by 144. 
the ALTERNATE 



Remember that the .thickness of a . board , one ; infch or^less is:, counted 
as one inch. A board /two inches or les^s, but more ' than one in'ch\. 
is counted as two inches . .: ? < ■' '- >? : ' ■,. f . ' . *' "'" 



BOARD FEET 



= T" x W" x L" ; * 
144 



OR 



T V x w" x L V 

" 12 " 
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INFORMATION HANUUU1 
HOW TO FIGURE BOARD FOOTAGE 



In order to. reinforce tjie instruction fctiat the teacher gives in 
class we jwould like you to take a few minutes to review this math 
skill with your son or daughter. ^ 

Hardwood is sold by the board foot. / 

One board foot equals a board that is / 
• 1" thick by 12? wide by *2" lbrig^ - / 




12" 



Not all boards 'are; this exac t size . In woods hop we heed a method 
for finding koard footage that will work for any size board. 
This" method is tire board footage formula. ; v 

; FORMULA FOR FINDING BOARD FOOTAGE : : ^ "\ /V : ;v 

BOARD FEET = T x \ w xr> . . ; ^ "■ 

. b , * '*" f . • 144 ' : .. ' : 7v ; /:/ : " ' " 

To., use this formula all dimensions must hs in INCHES . ..I 
J T = Thickness - ' . \ "* * ; v 

W. = : Width; "_ r ' ' . ; -I.,. : ^ ""'.-"V . f :: >""-if ' ' ' • , ■, . ■'• ' ' 

jl = Length ' ' * • 

Alt dimensions given in feet must be multiplied by 12 to change 
them< to inches . - /\ 

The 1 thickness of a_ board one inch or less, is counted as one inch. 
t ; A board two. inches or ) less , but more than one inch is counted as 
/•two/inches .' .. .. : ■ tr.- ' ■ ..• ' 

ALTERNATE FORMULA: - .' ' • 

• If the THICKNESiS and WIDTH "^re given in INCHES ; ^ / - ^ 

and the LENGTH is - in*FEET, . ' '■ 1 v \ 

you may use this ALTERNATE FORMULA f — + : 

BOARD FEET = - — x w * u •! > ■ ; 
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SAMPLE PROBLEM 



PARENT AND STUDENT EXERCISE 
HOW TO FIGURE BOARD FOOTAGE 

Q 




= 2 Bd. Ft. 



Since the thickness is l h or less, you use 1" for the thickness. 
, The width is 3* arici the length is'96" Since the thickness, width 
and 1 length >re all in> inches, you divide, by 144. 

FIN p THE NUMBER OF BOARD FEET IN PROBLEMS 2 -6. Use either inch or 
foot formula. 



3. 



5. 



6. 




PARENT ' S SIGNATURE 



STUDENT'S NAME 
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HOW TO FIGURE THE COST OF HARDWOOD LUMBER . 

(Multiplication & Division of Whole Numbers & Decimals) 



Woods Hath 5/ 
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HOW TO FIGURE THE COST OF HARDWOOD LUMBER 



Teacher Materials; '.'["-'_ 

1, Concepts of Technique; ; : 

a. What SKILL will this technique teach? 



This technique will teach the skill of multiplication and 
division of whole numbers and decimals. \ 



What Student learning problem(s) prompted the development 
of this technique? f 



students are unable to figure the cost of lumber. 



11 Teacher INSTRUCTIONS for the use op this techniques 



/ 



a • Make your regular presentation on how to calculate the ^ _ 
cost of hardwood lumber . Include a discussion tm rounding 
off numbers and an overall review of how to calculate board 



b. Give, alt £tlxdents the test on figuring the cost of lumber. 
(The test y is included in this technique) . 



c. 



For thdse , students who have j>yobiems with this pre- test-r- - r 
you ckn assign them this parent technique. ^ 



3, Suggested Related Activities: & , 

. Have the students find the cost of lvuhber in their own projects 
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HOW TO FIGURE THE COST OF HARDWOOD btjMBER 



Student Materials: \ . f 



'lh Student INSTRUCTIONS:' 



a. Take the "How to Figure the Gdsf of Hardwood Lumber": sheet 
home and , ask one of your parent! to h^lp you learn to 
figure the cost of lumber; 



b. Study th€i INFORMATION HANDOUT 

c. - With thevhelp of your parents review the steps for finding 

the cost of lumber and answer the questions on the EXERCISE 
PAGE found :<*h St.u4eri$ Page 44/ 

d. H^ye your parent sign the question sheet showing that they 
have helped you learn how to figure the costal lumber. 

e. :. Return the. EXERCISE PAGE and all of your work sheets to 

your teacher. ' _ - a 



2. Student ASSIGNMENT: 



Your assignment is foun^ on STUDENT RAGE-S -2-4 . 



3. v Extra Things That You Can Do:, 



;-Tr^ finding the cost of the lumber in the project that you are 
how building. , \ - 



-/■-.. .* 
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HOW TO FIGURE THE COST OF HARDWO0D LUMBE'R 



In each of the problems beMw find: ^ 

A. BOARD FOOTAGE . 

B. TOTAL COST OF THE LUMBER 

TOTAL COST OF LUMBER = NUMBER OF BOARD FEET X COST PER BOARD FOOT 

USE THE FOLLOWING COSTS. PER. BOARD FOOT: 

Dak . * $ 1 - 85 per bd . ft. 

tfapl'e .... $1.-45 per bd. ft. 
Mahogany . $1.35 per bd. ft. 

: ; - . 0 
1 



Cedar 

Walnut 

Poplar 



$1.25 per bd. ft. 
$2.75^per bd. ft. 
$1 .00 iper bd.' ft. 




INFORMATION HANDOUT / ^ \ ^ 

HOW TO FIGURE THE COST OF HARDWOOD LUMBER 



In order to reinforce the instruction that the teacher gives in 
class we would like you to take a few minutes to review .this math 
skill with your son or daughter. 



SAMPLE PROBLEM: 




Find the cost of this Ash b6ard at $1/95 per board foot .." : ^ .'. 

A. First find the -number of board feet in .this^board'. 

^ . ' ' ' ' ' '; : Mot' . : L . ' 

Board Feet = T" x W" x L" = 1" x 12" .x 96'' • ■ 1152- '^ 8 bck ft 

; : ;,W4Xa ■ 144- "• v 144 . ^ ■ ■; 

;Bv Now find the Total^Cd(St: 

Total Cost = Number of Board Feet x Cost of Board Per Bdard Foot 

•7 ( = 8 bd. ft. x $1.95 per bd. ft. ' ' 

• ■ '*&. . = $15.60 . ' "' . ■ 

C. .The total cost of this Ash board is $15.60 . 
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[ : ... PARENT AND STUDENT EXERCISE J ~ ' • 

' <■ HOW TO FIGURE THE ' COST OF HARDWOOD LUMBER ; 

In each of the problems below find: 

- A. BOARD FOOTAGE ; , •: 

B. TOTAL COST OF THE LUMBER ' r; '"' •'" . 

Use "canceling" in your fractions . Save all your worksheets 

TOT AL° CO S t"oF C LUMBER= NUMBER OF BOARD FEET X COST PER BOARD FT, 

USE THE FOLLOWING COSTS PER BOARD -FOOT: :.; • 

Oak. . . ./$U85 per bd. ft, ' Cedar. . . $1.25 per'bd..ft. : 

Maple . .$1.. 45 per bd. ft. Walnut. . ,$2. 75 per bd. ft . 

Mahogany $1.35 per bd. ft. Poplar. . $1.00 per bd. ft. 

- 1. POPLAR 



A. 




FINISHING MATERIALS - HOW TO FIGURE COST 



^Multiplication & Division of Whole Numbers & Decimals) 



Woods Math 6 
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FINISHING MATERIALS - HOW TO FIGURE COST 



Teacher Materials: ..... 77Z,>- '' 



1. Concepts op Technique : " . 

a. What SKILL will this technique, teach? 

: This technique _wi|l^e'2cf^ps|tipllcation and division 
of whole nturibers ancT decimals. • 

b. What student iearaing problem(s^ ^rb^t^d the development 
of this technique? 

Students need to *know how much finishing material ia 
- . required to complete their projects . t . T*hfe cost of this . 
material mus£ be figured and included in the total cost 
of; the project. \ 9 ' r 



2. Teacher INSTRUCTIONS for the Use of this technique: 

a. Make a presentation on hbw to calculate th^ area of 

rectangle. "S£# , * 

.: - y . , v - ,. % ; ■ * . 

b; Show how to find the total area b£ adding together the 
area of each of the individual rectangles. 
r ■ g 

c. Explain how to convert from square inches to square feet 
and how to round off numbers^ When figuring these student 
problems round of f too the nearest sq. ft. Example*: — 

; ■ .... ' ' • " * 

3124 sq tnr h es, M 21.694 - 22jsq. ft. 
144 sq . inches * 

d. Explain how the amount ctff finish material needed can be 
found by dividing the total area to be covered by the 
area that^the finish will cover per quart. 

e. Show how the total cost, is f igured wh^ri thf amount of 
finish needed is multiplied by the cost of the finish 
material . 



sr- : 



3. Suggested Related Ac tivities ; 43 

'V,"'"i — ™- — ' 1 \ ■ — ■ 

^IfSye the 'students figure the amount of finish needed and the 6 
cost of various finishes for their project. 
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FINISHING MATERIALS - HOW TO FIGURE COST 



Studen t Materials' : . *" 

1. Student INSTRUCTIONS: 

a. All projects require some type of finish material to 
protect the wood. It is important that you can figure 
the amount of finish your projects will need.- If you 
know the amount you need then you can also figure how 
much it will cost. , ' 

b Study the INFORMATION HANDOUT, Complete the Finishing 

Materials - How To Figure Cost exercise found on Student Pages 
^ ' ' _ ~ ' 3&4 . 

V ", c . When you have answered all of the questions , return 
your paper to the teacher to be chedked. 
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d. If you are unable to complete the exercise you may take 
it home and ask' one of your parents for help. 

• ' ■ '* ' > 

e. If you still need more h.elp, ask the teacher ^ 

f. All jpapers must ' be - returned to the teacher. 



2. Student ASSI GNMENT : 

7 — : — ; : 

Your assignment is found oh STUDENT^ PAGES 2~4. 

3. Extra Thing?, Th at You Can Do: 

~~* ~ ~; : • • ' • - / \, /: '_ • ' 

Try to find the amount, of finish material your project will 
require. Then- figure how much this material will cost. 



STUDENT PAGE 1 4^ 

■ - 6.2 



INFORMATION HANDOUT 
- ' FINISHING MATERIALS - HOW TO FIGURE COST 

SAMPLE PROBLEM : \ _ , . ' . 

A_ BOARD _20 11 x 45" IS TO BE FINISHED WITH WATCO OIL. BOTH SIDES MUST 
BE FINISHED. 3 X_ 

Watcb Oil costs $5>00 per quart. One quart will cover 50 square feet. 

The FORMULA for finding the^cost of the amount of W^tco OtL^hat you 

heed is : _ - "^T^ - 

_ _ _ Area to be finished in feet v 

Total Cost of Finish * - — — - — : j_ . _ x Cost of lqt. 

Area one can of finish will 
cover in feet 

1. To figure the area you multiply the length times the width. : ; 

Area = 20 M x 45" =900 square inches ^ 

2. Since you need to finish bath— sides— multiply by 2. • 

* 900" x 2 = 1800 square inches. ' 

3. To convert square inches to square feet** divide by 144. 

i *1800 square inches ■ * <f 

Area = — — = 12 .5' feet 

v ^ 144 inches ' . 

4. Now you are ready to find, the total cost of the finish. 

12.5 is the square foot area for both sides of the board 
50 is the amount c5f square foot area Watcb Oil will 
cover per quart. $5.00 is the cost of Watcb Oil per 
quart ; * , 



12.5 sq . ft. 

TOTAL COST = • . = .25 qt. x $5.00 a qt. - $ 1.25 

50 sq. ft. - 



5. The total cost is $1. 25 . 



FINISHING MATERIALS - HQW T& FIGURE GOST 



Find the Total Area of the cabinet shown below. 
You will need to firiisfr all six outside surfaces 
The -measurements are: 



■ *• ■ : . 2 sides 20"' x-24" = 
Front "and back 22" x 24" = 
Top and bottom- 22" * 20'V = . 
Total square inches = - 
Total square feet * 
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Student Page 3 
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FINISHING MATERIALS - HOW TO FIGURE COST 



'■ ' < - . _ ' : ' ' . . r ■ _ .; \ ,•; ; ■ • . r . ' • 

You have now figured the outside area^of the cabinet (Student -Page n 3) .^ 
The inside area will he^about the, s&me as the outside area. ^^^r^fdrS 
the total surface area of the cabinet is two times the outside area. 

•V ' • ■'. & . ■• 

However A you are to^ stain only the outside of^the project . Thetis ; ■ ■-] ; 
Watcp^anish Oil Finish will bp applied to both ^fte s outside and, the ' * 
inside of the cabinet; j : 

Stain co'sfs $6.50 per quart. It will cbveir 120 square' feet .." , 

Watco Oil costs 15.60 per quart: It will cover 50 square feet. 

(Stath and 0il are "both finishes). . - - / : ; * 

. . • 7 \* Area to vbe finished in feet > ; 

Total Cos £ of Finish *=;; • t _^ - — ^— : — — x Cost of finish 

:^ ^ ♦ " wk V;V .Area the finish will> cover N " * 

v : ■■'■' : V ! * ' in feet •■ ~ ■ s ;>'..- v: : ,; 



QUESTIONS ; 



• i ■ * 

1. t^at islthe outside area of .the cabinet in 
" square feet? 

' _ _. _ _ . _ _ '__ • _ _ * 

2. What is the 'inside area of the cabinet ^iii 
square feet?, * l*' , • 

3. How jnuch stain is f needed? * 

h\ How imich will the tain cost? -J-'"' 



-5: How much Watco Gil is needed? 
6. How much will the Watco Oil cost? 



■ .s 



rl 



7. What. will be the total cost>of all finishing 
<; materials for this cabinet? ■ 




■- ... ■ *» 



/• Student' Page 4 , 
/ — 4/ 



6.5 
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LATTICE MULTIPLICATION. 

(Multiplication of Whole Numbers) 



Woods Hath 7 
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LATTICE MULTIPLICATION 



Student Materials; • •■ . - •'■ , . / . . 

1 . ) Student INSTRUCTIONS : ; "" y -7' % 

' Fill- in the ''Times Table Chart". If necessi^ you can 
v us* this chart for reference when you do the relfe of v 

f the assignment. , ; Tj 

f * * ■ • j*#*5s» ■ . \\ 

b. Read the worksheet "How To -&o Lattice Multiplication" . , , 

. : ■ 3i, • * : ' _-_ _ • 

c. Work the problems using, this method of multiplication. 

2, Student ASSIGNMENT: ^..'f<*'\ ; ' r ' I? 

— . . • ,■ '■#***/ - * » ■ . ■, 

Your assignment starts below and continues on STUDENT-PAGES 2-5. 




Fill in the missing numbers in ea<£tr 
blank squares . ' • ' ^ 



the 



0 

,i 


n¥m\ 




mm\ 




■i 


4 


i 














t\ 






After you have filled' in the chart check to see that - 
you have the correct answers, Yo_u„w_ill find the 
correct /answers ^in a math book or on a TIMES 'TABLE 
SHART like the one you find "on the inside of Jl Peechee 
Folder. " : • <•• ■-:*> % 



STUDENT PAGE ' } 



7. • 
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HOW TO DO LATTICE MULTIPLICATION 



| Step 



Multiply 525 x 35 V ^ \ 

Draw 3 columns across the top and 2 columns down the side: 
it! 



Step 2 Enter 525 across the top and 35 down the side. 



5 


2. 


5 





















Step 3 Draw diagonal lines to cut up each blank square. 




Step 4 Multiply all the numbers filling in the blank squares. 
■ — . Some of this is done for you. .." • 



Step 5 




Xour problem should now look like this: 



5 


2. 


5i 




i 






3, 











Student Page 2 



*If the answer 
is only 1 digit 
put "0" before 
it to fill in 
both parts . 

3/X 2 - e 'l 06 



9 
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HQW TO DO LATTICE/ MULTIPLICATION 



. r 



Step J The last step ? is jfo add v the numbers on the di 
r — ■ on the* right •■ 



starting 



0+2+5* 7 , 



m . 



*the sum is IS - remember "to carry * 
the 1 to the next column (2+5+lequals 8) 
The answer to 525 x 35 = 18, 375 



Do the following, problem musing the lattice method of 
multiplication. It necessary, you can look at the 
previous example. 



MULTIPLY 53 x 21 



Step 1 *hint: 2 columns across the top 
because it is a 2-^digit number 
y ' • and 2 down the side because it 

, ' is a 2 -digit number. 



« ■ 



2 - • Fill in 53 x 21 



0 
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7 



7 A 



HOW JO DO LATTICE MULTIPLICATION 



Step 3 Draw diagonal lines 
- iti .the blank squares •» 



Step 4 Multiply 53 x 21 



Step 5 Add the numbers on the diagonal . * 



Step 6 Your problem should loqlc like this :» 



ma 
mm 



\/\ 



-HI 



The answer to 53 x 21 - 1113 
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LATTICE MULTIPLICATION; 



bo these problems jus ing the Lattice Method of Multiplication. 
Example : : 49 x 26 . ^ , y . 

',|/:.. 78 x 36. z "'. 5. 27 x 69 



L3H 



2. 96 x 47 



6. 89 x 32 



3. 43 x 77 



4. 64 x 36 



57 x 34 



8. ,- 83 x 24 



k 



9 
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Extra Things Tftmyou Can Do; 



432V1976" Problems .bf your own using larger numbers, example : 



-* i; -Stjjdent Page 5 
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USING FRACTIONS AND DECIMALS IN THE WOOD SHOP 



(Converting Fractions to Decimals) 



Woods Math 8 
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USING FRACTIONS AND DECIMALS 
IN THE WOOD SHOP 



CHER MATERIALS: 



1^ Concepts of Technique; 

a^ What SKILL jwill this technique teach? ' 

This technique will teach the math skill of converting 
. -fractions , to decimals . 

- ■ .. \ ■■ ■ •' . 

b. What student learning problem(s) prompted the development 
of this technique? ' •. \ 

'. . _ , _z : - z __. ' _• '' ' £*• ' J _ '• -V 

Many students have forgotten this skill from lack of use 
• or have not been taught this method of finding decimals. 



2. Teacher INSTRUCTIONS for ; the use of this technique: ' • ' 

a. Present a lesson on the conversion of fractions to 
decimals^- Include a discussion of rounding off numbers • 

b. Have your students study the accompanying material aiiS - 
| work the problems. ; f > > 

c. \ Check answers and review any. problems that are incorrect, 



3. Sugge sted Related Activities: 



Give your students a list of decimals to convert to fractions 





USING FRACTIONS AND DECIMALS 
IN THE WOOD SHOP 



Student Materials; - . . . 

1. Student INSTRUCTIONS : 

a. The materials in this packet will help you convert 
s ' fractions to decimals. 

b . Read and study the materials on STUDENT PAGE 2 . 
c: Work all problems found on STUDENT PAGE 3.' 

d. Have your teacher correct your answers . 

e. Review your problems to see where you'', made mi s t ake s'. 



2. Student ASSIGNMENT: • s * > 

, Your assignment is found on STUDENT PAGES 2 AND 3 . 

t. E^tra- Things That You Can Do: ' 

Practice . this skill with different fractions 'and let your 
teacher check your work; .■-»-. _ 

■ ■ ' " 
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• USING FRACTIONS AND DECIMALS V 
• ; TfjJHE WOOD SHOP • 

Let's start by using the fraction of . . Remember 
that the top number lof -a fraction is called the numerator 
and the bottom number of a fraction is called the denominator . 
To find the decimal equivalent, you divide the numerator - 
by the denominator or if you forget the names of the numbers, 
divide the bottom nt^toer intd the top number. 

You now notice 8 does not divide into 1, so you add a 
decimal point behind the one and add three (3) zeros. ^ 

8)1.000 f 

Remember to move the decimal point up for your answer. 
8)1.' 000 " V 

Now you are j^eady to divide. 

. .125—'% ' ' ' ' 

8)1.000 -. : % ■ 

: '8 . . ■•' " U - • \ ■•! ' 

' To . :• \ ■ * • 

• 40 

You read your .answer as one hundred twenty five thousandths 
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USING FRACTIONS AND DECIMALS 



IN THE WOOD SHOP 

., ■• - — — — 



Find. the decimal equivalents* for the following fractions 
(Write your answers so that they have threej decimal places.) 

^- i ' - ' 3 J 

l.) - ; 7.) ~32~ 



3 



3 



2.) ~5" . ;? ' : ; 8.) -jf 



3 * 

7 



4.) "2T - 10.) 



3F 



5- 



•6.) ~5"~ " t 12.) 
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The following Industrial Education Basic Skill Instructional 
Techniques- Are available from! - ■ • • 

vVOICE (vocational occupational -information center 
" \ ' for educators) 

721 Capitol Mall / _ \ • • 
Sacramento, California 95814 



"Learning THREAD and WRITE the Automotive Way" 
"Learning to do-MATH the Automotive Way" 

"Learning to- Verbally & Visually Communicate the Automotive Way" 



"Learning to READ and WRITE the Woodworking Way" 
"Learning to do MATH the Woodworking Way" 

"Learning to Verbally & Visually Communicate the Woodworking Way" 



"Learning to READ and WRIT E the Metalworking Way". » 

"Learning, to do MATH the Metalworking Way" 

"Learning to Verbally & Visually Communicate the -Metalworking 



_._L. _ . 1- ■ ' • 

"Lear'ning to READ and' WRITE the Electronics Way" ' y ; 
"Learning to do MATH the Electronics Way"' - L - * 

"Learning to Verbally & Visually* Communicate the Electronics Way" 



"Learning to READ and WRITE the Drafting Way" -, . 

"Learning to. do MATH the Drafting Way" - . ' . . : - 
"Learning- to Verbally & Visually Communicate' th£ -Drafting Way' 
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